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ABSTRACT. We present a simple axisymmetric model with an elementary distribution 
function capable of representing galactic bulges. The gravity field of the galaxy is based on 
the axisymmetric logarithmic potential, which has a flat rotation curve. Bulges are built 
as isothermal distributions of stars embedded within the potential. 

1. Introduction 

Using cylindrical polar coordinates (Ä,</>, ζ) , the axisymmetric logarithmic 
potential is (Binnev, 1981) 

where Rc is the core radius and q is the axis rat io of the spheroidal equipo-
tentials. We shall exploit the simplicity of the axisymmetric logari thmic po-
tential to build bulge models. Suppose the bulge density embedded within 
the galaxy with gravity field (1) is 

where po is the central density and ρ > 2 prescribes the asymptot ic den-
sity decay. The s t rength of our model is tha t the (even par t of the) bulge 
distribution function is just an isothermal, namely 

(1) 

PoRp
c (2) Pbulge — 

(R2
C + R2 + zhr2)^2' 

Fbuige = Dexp{pE/v%), (3) 

where D is a constant 

(4) 
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Fig. 1. Line profiles for rotating bulges 

As an i l lustrative example, we shall take ρ = 3.1 as the asympto t i c density 
fall-off. Fixing the effective radius of the bulge as 2.0kpc gives Rc ~ 1.9pc. 
T h e circular velocity of the halo VQ is taken as ~ 2 2 0 k m s _ 1 and the axis 
ra t io q as 0.8, while the central bulge density p0 ~ l O 5 M 0 p c ~ 3 . This gives 
an E2 bulge of to ta l mass ~ 7 χ 10' Λ/0 embedded within the rest of the 
galaxy. 

2. Kinematic Properties 

All the propert ies of the bulge can be calculated very simply. For exam-
ple, the velocity dispersion tensor is isotropic with all the second momen t s 
everywhere equal to the same value, i.e.. 

v2 
_2 _ 2 _ 2 _ 6 0 / r \ 

- °z - σώ - —• (5) 

W i t h the pa rame te r s we have chosen, the velocity dispersion of bulge s tars 
is ~ 1 2 5 k m s _ 1 . There is valuable kinematic informat ion in the line profiles 
- t h a t is, the dis t r ibut ion of line of sight velocities - derived f rom stellar 
absorpt ion spect ra . Generally, the line profile is very hard to calculate for 
models of bulges, but here the simplicity of our dis t r ibut ion funct ion can 
be marvellously exploited. Wi thou t ro ta t ion , the line profile of our bulge is 
always exactly Gaussian, as shown in the do t t ed line in figure 1. Significant 
dis tor t ions f rom Gaussian only occur for ro ta t ing bulges - for example , the 
bold line is the line profile for the max imum s t reaming model . Fur ther details 
are given in Evans (1992). 
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